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DESIGNING BATTLESHIPS 
PROFESSIONAL SERVICE TOO! 


ALL 4 ARE 
NECESSARY 


- « « but designs alone are 
not enough! Blueprints don’t fire 
broadsides . . . there is a little matter of ship- 
building between the designing and the launch- 
ing of a battleship. Similarly, the most skilled 
professional eye examination and analysis plus 
the finest Rx will not help your patient’s vision, 
unless they are translated into properly ground, 
properly adjusted lenses. 

In short, your professional prestige is linked, 
in your patient’s mind, with the qual- 
ity of every step required in the com- 
plete eye service. You can safeguard 
it by specifying Univis 2-Way* or 
3-Way* Lenses. 
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THREE PAIRS FOR HIM—Army figures show that 
one out of five soldiers has to have glasses—a mini- 
mum of three pairs for those in the theaters of oper- 
ations—one for regular wear, one in reserve to 
replace these, and one pair for his gas mask. That 
means millions of pairs of glasses for primary 
equipment. Add to this the lens replacements on 
so many glasses through the Mobile Optical Units, 
and you get a clearer picture of why there are limits 
to lenses and frames for civilian use. 
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TWO PAIRS FOR HER—She was formerly a house- 
wife—now a war worker. For her and thousands like 
her, Bausch & Lomb is producing Safety Glasses— 
prescription ground, and supplying them through 
the professions. Off the job, she now wears her first 
pair of bifocals as do hundreds of other American» 
workers. You are meeting these increased demands 
for new visual efficiency as your responsibility in the : 
Victory. We are doing out best to help you prevent 

hardshipand to equalize the available eyewear supply. 
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Warning with a Wallop Tens of millions of anxious eyes 
strain eagerly at today’s news. This timely BVI advertisement reminds a 
vast reading audience that eye-fatigue is a warning signal; that help for 
“jittery” eyes is readily available—through the scientific services and tech- 
nical skills of the ophthalmic professions. 

In Life, Sat. Eve. Post, Collier’s, American, Farm Journal, the Institute’s 
program of educational advertisements reaches an estimated 20 million 
readers. It hits hard and often at public inertia . . . builds eye-consciousness! 


f~ BETTER VISION INSTITUTE, INC. 


THE NEED FOR EDUCATION NEVER ENDS 
630 FMTH AVENUE, NEW YORK 20, N.Y. 
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Poor Dad! Fast asleep. And—"all in”. 
His precious paper unread. His evening's 
pleasure cut to a new low! 

Score another knockout for faulty eyes! 
Wearied eyes. Worried eyes. Eyes that 
itch and twitch and strain to see. Eyes that 
water and fog—make type blur . . . dance 
. +» fade away altogether. 

Yes, Dad's eyes are aging . . . weaken- 
ing. His vision is failing. No longer does 
he see easily, clearly. Instead, he strains 
to bring targets into sharp focus. And he 
burns up vital, nervous energy . . . gets 
jittery, exhausted, sleepy—in no time! 


What to do about it, Dad? Get the 
benefit of true scientific services and 
technical skills. That's important! That 
means igporing charlatan claims and fad- 
dist fancies. It means being sensible and 

Dei, ng, a Ooh 


or Opthale Dope 
(Optician). No one can afford to take 
chances with precious eyes that bring us 
83% of our knowledge, that make us 
skilled and superior in our work, that 


bring us a world of pleasures and treasures. 

So, be wise, Dad. Your eyes are giving 
you warning! Play square with them— 
before a real breakdown sets in. Help 
those priceless, irreplaceable eyes now 
and they will see you through the rest of 
your earning and learning days . . . in 
comfort and efficiency. 


BETTER VISION INSTITUTE, INC. 
630 FIFTH AVENUE, NEW YORK 20, NEW YORK 


Better Vision for Better Living 
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MILLION PAIRS LENSES. 


.... DELIVERED ON 
MILITARY PRIORITY 


* 


AO’s 1943 lens deliveries established an outstand- 
ing war record. 

614 million pairs of ground and polished lenses 
delivered on schedule to meet critical military require- 
ments. 

414 million pairs of flat, dropped and plastic lenses 
for the Armed Forces and essential war industries. 

Millions of ophthalmic lenses to meet abnormally 
large professional needs. 

Some of the 614 million lenses on military priorities 
went into AO ophthalmic instruments, and that is 
another outstanding accomplishment. AO’s production 
of ophthalmic instruments has been stepped up to meet 
military as well as professional needs. For example, 
recently a single shipment for the Armed Forces con- 
tained more AO Phorometers than were formerly 
produced in an entire year. 
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We Don’t Like to Crow But .. . 


Can you blame us for expressing our 
appreciation to the refractionists who 
for more than a quarter of a century 
have placed their confidence in Riggs. 

Established thirty-seven years ago, 
Riggs Optical Company has one hun- 
dred and five strategically located of- 
fices from Chicago to the West Coast, 
from the Great Lakes to the Gulf. 
Riggs offices are modernly equipped, 
carefully manned by prescription lens 
specialists to give you fine high-qual- 
ity service. 


Every Riggs prescription is made fo 
exacting specifications. That’s why 
successful refractionists look to Riggs 
with confidence for their prescription 
needs. 
Riggs Rx Service Brings Patient 
Satisfaction 

Riggs Oplical Company 
DISTRIBUTORS OF BAUSCH & LOMB PRODUCTS 

General Offices: Chicago * San Francisco 


Branches in Principal Western and 
Mid Western Cities 
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THE CLINICAL ASPECTS OF ACCOMMODATION 
AND CONVERGENCE* 


Meredith W. Morgan, Jr., Ph.D. 
School of Optometry, University of California 
Berkeley, California 


In previous papers, we have discussed the investigations carried on 
in the School of Optometry on the nervous control of accommodation" 
and the relationship between accommodation and convergence.? While 
these laboratory investigations were going on, it seemed wise to conduct, 
at the same time, clinical investigations in order to determine if any 
correlations could be found between the ordinary clinic data and that 
found in the laboratory. If such correlations could be found, it would 
make the clinical data more intelligible since it could be interpreted 
more correctly. 

In addition to the group examined by means of the haploscope,? 
the clinical data of some 800 subjects was analyzed by statistical methods. 
Since the results obtained in any test are largely governed by the way in 
which the test is applied, a general description of the methods employed 
in making the various tests will be given. While the basic distance tests 
such as static skiametry, subjective refraction, phorias, and ductions 
were made, they are not included in this analysis since the purpose was 
to investigate the relationship between accommodation and convergence. 
However, these tests cannot be eliminated entirely from the discussion. 


Immediately after the static skiametric test was completed, the 
refractive state was determined subjectively. The amount of the cylin- 
drical correction and the axis of the cylinder was determined with the 
aid of the cross cylinder. The spherical element was that maximum con- 
vex Or minimum concave lens that resulted in maximum acuity with 


*Submitted on May 18, 1944, for publication in the August, 1944, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 
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binocular fixation. If the interpretation advanced in the last paper? is 
correct, this method places the conoid of spherical aberration astride 
the retina so that the retina is located between the waist of the conoid 
and the focus for the paraxial rays. 

With the subjective finding in place the phorias both horizontal 
and vertical were measured by means of the Maddox rod. The right eye 
was left uncovered and fixating upon a spot of light. The left eye was 
covered and a Maddox rod was mounted before it. Then the cover 
was removed for just a moment and the streak located with respect to the 
spot. The cover was immediately replaced and with the cover in place 
the streak was moved by means of the Risely prism until the ‘streak 
appeared on the light when the cover was removed. 

Immediately after the phoria tests the fusional supplementary con- 
vergence* was measured. This was done by causing vertical diplopia 
with 6A base-down before one eye and 6A base-up before the other. 
Then one image was moved and the subject instructed to tell when the 
moving target passed either directly under or over the fixated target as 
the case might be. The moving target was not stopped at this point 
but was moved past. Then it was moved in the opposite direction and 
the aligning point noted. This was repeated several times and the 
average position was then recorded. 

After this, the accommodative-convergence gradient was measured. 
This test was made by adding +1.00 D.S. to the subjective finding 
and then proceeding as in the measurement of supplementary converg- 
ence. The difference between the two tests was recorded. For example, 
suppose in the supplementary convergence test it was found that 5A 
base-in was needed to align the images. This means that with this sub- 
ject 5A of fusional convergence is needed for single binocular vision. 
This was then recorded as —5 /\. Then suppose with +1.00 D.S. added 
the supplementary convergence is found to be —9A. The gradient is 
then recorded as —4/\/+1.00 D. 

Next positive relative and positive fusional convergences were 
measured. Positive relative convergence being base-out prism to blur 
while positive fusional convergence is base-out to break and reduction 
to recovery. 

Negative relative and negative fusional convergences were then 
measured in a similar manner by base-in prisms. 


*This is often called the phoria at near or the accommodative-convergence test. 
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Adduction was then measured as base-out prism to break and 
recovery with fixation at 20 ft. and abduction as base-in prism to break 
and recovery. 

The Risely prisms were then removed and the accommodative 
amplitude measured by the method of Donders; that is, small print was 
brought nearer and nearer to the eye until it just blurred. 

The monocular cross cylinder was next used. In this test the 0.50 D. 
cross cylinders were placed before the eyes with the axis of the minus 
cylinder being in the 90° meridian. The subject then fixated upon the 
ordinary cross pattern used generally in this test. Convex lenses were 
then added before each eye alternately until the vertical lines were 
just noticeably darker than the horizontal. This lens power was then 
recorded as the monocular cross cylinder finding. The power was then 
reduced binocularly until the horizontal lines became darker. This finding 
was recorded as the binocular cross cylinder results. 

Positive relative accommodation was measured by adding concave 
lenses until reduced Snellen type at 40 cms. distance began to blur. 
Negative relative accommodation was measured by adding convex lenses 
until blurring occurred. 

With the negative relative accommodation result in place, dynamic 
skiametry was used with fixation in the plane of the mirror at 40 cms. 
distance. The N.R.A. was modified until the reflex just gave an against 
motion and this was recorded. 

The several departures from the usual methods and routine were 
done deliberately. The Maddox rod technique of measuring a phoria is 
far more accurate than the displacement method since there is no doubt 
in the subject’s mind when the two targets are in line. Also there is no 
help from peripheral fusion. Unfortunately the streak seen by the eye 
with the rod before it seems to be real and to have a definite location in 
space somewhere between the subject and fixation target. The subject 
therefore has a tendency to accommodate in order to perceive the streak 
more clearly. This in turn tends to make the data more esophoric than 
it should be. When the streak is shown to the subject for only a moment, 
he does not have time to accommodate and hence this esophoric tendency 
is eliminated. When either adduction or abduction or both is measured 
just prior to making the fusional supplementary convergence test, the 
tonicity of the extra ocular muscles is sometimes disturbed and the 
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nerve impulses induced by the duction tests* tend to carry over so that 
an erroneous result is obtained in the fusional supplementary con- 
vergence test. The other changes in the order which the tests were made 
were merely for the sake of convenience. 

The data found with the aid of the haploscope was then compared 
with the clinical data obtained in the routine refraction of the eyes of 
the same fifty subjects.* It was found that the refractive error as measured 
clinically ran from 0.25 D to 1.25 D more hypermetropic than that 
found by the aid of the haploscope. The average departure was between 
0.50 D and 0.75 D. This value agrees almost exactly with that found 
by Ames and Gliddon.* The phoria obtained agreed almost exactly in 
both cases. Occasionally a difference of more than 2A was obtained, 
the haploscopic finding being more esophoric. The average departure, 


 MON.X CYL. 
BIN.X CYL. 


Fig. i. STIMULUS 


however, was less than 1A. The same agreement was found in the 
case of the fusional supplementary convergence. Another rather important 
agreement was found in the comparison of the accommodative-converg- 
ence gradient test with the accommodative-convergence accommodation 


*See discussions of after discharge and allied phenomena in any good text on physi- 
ology such as Best and Taylor, ‘Physiological Basis of Medical Practice.”’ 
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ratio. Again the difference between the two tests was less than 1 A on the 
average. When the accommodative tests obtained clinically are plotted on 
the curve of accommodation as measured on the haploscope as shown in 
Figure 1, it is found that dynamic skiametry is almost an exact measure 
of the point of inflection of the curve; thus it is a measure of negative 
relative accommodation. Dynamic skiametry is actually a measure of 
the lower or negative limit of accommodation, giving the point where 
accommodation no longer decreases in step with a decrease in stimulus. In 
the haploscopic measurements the lower limit of accommodation was 
found to be about 0.50 D to 1.25 D. This means that the so-called 
“‘lag’’ of accommodation as found by dynamic skiametry should be 
between the limits of 1.25 D to 2.00 D or average about 1.50 D. On 
the other hand, both negative relative and positive relative accommoda- 
tion occur where the curve reaches its asymptotic value but they do not 
indicate what this asymptotic value is as the results are in terms of 
stimulus applied and not response. The cross cylinder values are located 
on the curve just before its inflection point, where the curve indicating 
accommodative change leaves Donder’s line. The subjective amplitude 
of accommodation is a diopter or more too high as indicated by the 
haploscope, the average being 1.50 D. 

As has previously been stated, the haploscope locates the circle of 
least confusion of the conoid of spherical aberration with respect to the 
retina. In subjective refraction it is generally considered to be best prac- 
tice to determine the maximum convex or minimum concave lens power 
that will give either maximum acuity or 20/20 acuity. The haploscopic 
measurements indicate that this occurs when smallest diameter of the 
conoid falls about 0.50 to 0.75 D in front of the retina. This is the 
basis for the contention of Luckiesh and Moss* that the usually accepted 
emmetropic eye is in reality 0.50 D myopic. 

When the clinical data for positive and negative relative convergence 
tests are plotted on the curve obtained for relative convergence by means 
of the haploscope, it is found that the clinical data falls on the curve 
at its steepest position as shown in Figure 2. Thus the clinical data 
gives results that are too large. This error, however, averages only some 
3A and hence is of no great consequence unless one attempts to treat 
clinical data very rigidly. 

To sum up: static skiametry and subjective refraction give results 
about 0.75 D more plus than do results found with the haploscope. 
Supplementary convergence and accommodative-convergence gradient tests 
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as applied clinically are valid tests and give similar results to those 
obtained with the haploscope. Positive and negative relative convergence 
tests given clinically are also valid. Dynamic skiametry is a measure of 
negative relative accommodation if one uses a very loose definition for 
the term relative.** On the other hand, the generally accepted clinical tests 
for positive and negative relative accommodation are not valid as they are 
too high by some unpredictable amount. They can merely be used usually 


4.0 


30 


~ 


ACCOMMODATION 


10 20 30 
Fig.2 CONVERGENCE 
in a sort of indicative way and cannot be interpreted rigidly except under 
very special circumstances. They are a measure of stimulus only and not 
a measure of response as is dynamic skiametry. The cross cylinder tests, 
on the other hand, are a subjective measure of negative relative accom- 
modation giving results slightly low. Again a reservation must be 
attached to these results since at times the tests are difficult to apply, the 
subject’s interpretation playing too great a part. 

In addition to making comparisons of the clinical and haploscopic 
refractions, the data of 800 subjects was analyzed as given below. These 
subjects all had 5.0 D of accommodation or more. For each test the 
mean, the standard deviation, and the probable error was calculated. In 
the past, several such statistical analyses have been made. While these 
various analyses are of different groups as far as age level is concerned 


**Here the term relative is used merely to indicate that this is a binocular test 
made at a fixed distance. 
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and the tests were made in a slightly different manner, it is interesting 
to compare the results as shown in Table 1. 

Considering all the possible differences in technique and groups of 
subjects included, the similarities far outweigh any differences that are 
shown in the table. In fact, there are only three outstanding differences 
shown in the table. These are the differences in the standard deviation in 
dynamic skiametry as reported by Shepard and Morgan and the cross 
cylinder and positive relative accommodation results as reported by 
Betts.’ 


TABLE 1 
Weymouth> Shepard® Betts? Haines$® Morgan 


Dynamic 
Skiametry 
Monocular 


Cross Cylinder 


Binocular 


+1.00D 
+1.75 
+1.25D 
+1.50D 
+0.75D 


+1.75D 
+1.00D 
+1.50D 
+1.00D 


+0.50D 
+0.37D 


+1.37D 
+0.37 
+1.00D 
+0.50D 
+-0.50D 
+0.50 


Cross Cylinder +1.25D 
Fusional 

Supplementary 

Convergence 

& 


—3A+2 —5A+3 —3A+5 
184 
+6 


22A 23A 


154 


+4A 
—2.37D 
+1.00D 
+1.75D 
+0.50D 


Gradient 


It is important and interesting to note the percentage of subjects 
included in the mean + the standard deviation. This is shown below in 
Table 2. 

Table 2 gives an idea of the grouping of the whole around the 
mean value. For example, the gradient test measuring the ratio accommo- 
dative-convergence to accommodation appears to be accurate and any 
departure from the normal range of from —2A to —6A has significance. 
On the other hand, while the N. R. C. test is accurate, a departure from 
the normal range of from 9A to 17A is not very significant as only 


Test 
+104 +6 
+114 +64 +6 
Recovery ....... 13A 6A 11A 
+8 27 +7 : 
+6A +4A +5A +4 
+6A +44 +4A 
11A 13A 13A 
+64 +5A 
P. R. A... —3.61D —4.75D —2.12D —2.37D 
+2.50D +0.62D +1.12D 
MR. Bi +2.12D +2.00D +2.00 
+0.67D 2+0.25D +0.50D 
+2A ‘ 
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TABLE 2 
Percentage 
Test Range Included 


. Dynamic Skiametry +1.00D to +1.75D 
. Monocular Cross Cylinder +0.50D to 1.50D 
. Binocular Cross Cylinder 0.00D to +1.00D 


. Fusional, Supplementary, Convergence. . +2A to—8A 
124 to224 


5A to27A 
4A twol8A 
9A to 17A 


17A to25A 
8A to 
—1.25 to —3.50D 
10. N. R. +1.50 to +2.50D 
11. Gradient —2A to—6A 


slightly more than half of the subjects examined fall in this normal 
range. The same holds for P. R. C. This low per cent is due to the fact 
that break frequently occurs before blurring. If, however, the whole 
group of tests are considered together instead of as separate tests, the 
probabilities of a significant departure from the normal range of all the 
tests becomes very small. Thus measurements on a subject giving all 
high, or all low, or even some high and some low are significant and 


should be used for purposes of analysis. 

The idea that the tests may vary together makes it necessary to 
calculate the coefficient of correlation.* This value gives a mathematical 
expression of relationship. This may vary from a perfect positive corre- 
lation of +1 to a perfect negative correlation of —1. The square of the 
coefficient of correlation gives an idea of how safe it is to predict the 
results that would be obtained in one test related to a test already per- 
formed. For example, if the correlation is +0.5, then a prediction based 
on either one or the other tests would be accurate approximately 25% 
of the time. 

The coefficient of correlation of nearly every test with every other 
test was calculated. The results of the calculations are shown in Table 3, 
showing the results to the nearest tenth. Those giving results less than 
0.2 are recorded as 0. , 


The use of the table presented in Figure 3 can best be explained by 
the use of an example. Dynamic skiametry results tend to vary directly 
with monocular and binocular cross cylinder, positive relative con- 
vergence, negative relative accommodation, and age. These results vary 
indirectly with positive relative accommodation and amplitude. On the 


| 
| 78% 
2 72% 
3 87% 
76% 
5 64% 
6. P. F. C. 
8. N. FE. C. 
' 80% 
75% 
71% 
73% 
84% 
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other hand, the dynamic results vary independently with the results 
obtained with supplementary convergence, negative relative fusional con- 
vergence and the gradient. 

This indicates that similar factors but not exactly the same factors 
influence the dynamic skiametry results as influence those tests related 
positively or negatively to dynamic skiametry. In some cases the influence 


MON. X CYL. 


BIN, X CYL. | 


SUP. CONV. 


P. RG. 


is the same as when the results are related positively, in other cases the 
influence is opposite as when the results are related negatively. 

If these factors were the same or had a common influence or if the 
tests measured the same phenomena, the coefficient of correlation should 
be high, at least 0.75 or better. Inspection of table presented in Figure 
3 reveals only four cases in which this high a correlation exists: 
monocular and binocular cross cylinder, +0.80; age and P. R. A., 
—0.74; age and amplitude of accommodation, —0.80; and amplitude of 
accommodation and P. R. A., +0.76. The first is probably due to the 
fact that both tests measure the same thing in a slightly different manner. 
The last three are due to the aging process which has as one of its 
consequences the loss of accommodative power. 

In the haploscopic measurements it was found, as has already been 
mentioned, that dynamic skiametry was a measure of negative relative 


| | 
| 0 | 0 |-.2 | 
[ololololo| 
Break |olo| - 
me. 
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accommodation. Inspection of the data in Figure 3 will indicate that 
this is influenced by positive relative convergence but it is likewise effected 
by the amplitude of accommodation. The clinical tests for positive and 
negative relative accommodation, while indicative but not absolute since 
the results are too high by some unknown quantity, are likewise 
influenced by relative convergence as well as amplitude of accommodation. 

Tait’? found that with his method of dynamic skiametry there 
was a positive coefficient correlation of 0.73 + 0.01 between dynamic 
skiametry and accommodative convergence as calculated by formula. 
While the same treatment was not given the data here since the same 
method of determining accommodative convergence was not used, it was 
found that the correlation between the supplementary convergence test 
and dynamic skiametry was only +0.14 + 0.01, which is relatively 
insignificant. A higher coefficient of correlation exists between dynamic 
skiametry and the fraction P. R. C./gradient. This correlation is +0.63. 
This higher correlation is due to the fact that as accommodation is 
inhibited, accommodative-convergence is likewise decreased. If there is a 
decrease in accommodative-convergence, then single binocular vision must 
be maintained by the utilization of more positive relative convergence. 
This inhibition of accommodation may then continue until either the 
total available accommodation or the total available positive relative 
accommodation is used. Haploscopic measurements? indicate that as a 
rule the total available accommodation is used up first. 

The results of the dynamic skiametric measurements were compared 
to the subjective in determining the amount of additional convex lens 
power used. This is not general practice but it was done for two reasons: 
first, it was felt that the subjective determination represents generally a 
far more accurate measurement of the state of refraction than does static 
skiametry and second, if dynamic skiametry represents a measure of 
negative relative accommodation and is to be used to see how great a 
demand can be made on the accommodative function it should be com- 
pared to the subjective finding which is really a tentative correction. 

To determine whether or not the dynamic skiametry results are 
high or low, one must take into account both the amplitude of accom- 
modation and the fraction P. R. C./gradient. Instead of using this latter 
fraction it is probably accurate enough just to consider P. R. C. Thus 
One expects that if the spherical element of the subjective finding is sub- 
tracted from the dynamic results, the answer will be about +1.50D. 
However, if either the amplitude of accommodation is low or the P. R. C. 
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is high, then the result of this subtraction should be higher. The reverse 
should be true when either the amplitude of accommodation is high or 
the P. R. C. low. It would be wonderful if some formula could be 
devised to determine how much these factors should influence the results. 
Unfortunately such a formula would for the case of amplitude of accom- 
modation be accurate in only (.5)* of 25% of the cases, and for P. R. C. 
the accuracy would be the same. Here is one place where optometry 


becomes an art. 

It is thus apparent from the clinical data that negative relative 
accommodation is limited by positive relative convergence which makes 
up for the loss of accommodation convergence as accommodation is 
decreased. There is also another factor at work and this is the amount 
of accommodation in use. Obviously if only 2.00 D of accommodation 
is needed by the eye to see the target clearly, no more than 2.00 D of 
accommodation can be inhibited. On the other hand, in cases where there 
is not enough accommodation available to see the target clearly, the reflex 
in dynamic will not be reversed until all the accommodation is inhibited 
plus whatever lens power is necessary to make up the accommodation 
lack. 

A similar analysis can profitably be made covering the correlation 
of the balance of the tests shown on the table in Figure 3. However, such 
a paper would be excessively long and so except for a few points that 
deserve emphasis this long discussion will be omitted. 

The table in Figure 3 also tends to emphasize the importance of 
the gradient test as it can be seen that it is the only virtually independent 
test shown. In other words, none of the other functions measured by 
the tests shown in Figure 3 have any influence on the relationship 
between accommodation and accommodative-convergence. This would 
indicate that this is an innate reflex much the same as.any other innate 
reflex such as the knee jerk. A person has a certain relationship between 
these functions (accommodation and convergence) that he is born with 
which is independent of refractive error, amplitude of convergence, ampli- 
tude of accommodation, or any other visual function. 

A great many arguments have been proposed against this idea of 
an innate reflex relationship between these functions which is unalterable. 
Nearly all of them are based on the supposition that the ratio between 
them is expressed by 2.5 D of accommodation to 15A or so of con- 
vergence depending on the interpupillary distance, in other words, a 
gradient of —6A/+1.00 D. Instead of this being the mean value for 
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the gradient it is the upper ‘“‘normal’’ limit and more than 90% of the 
subjects measured have a gradient less than this. While it is true that 
convergence for any fixed distance varies with the interpupillary dis- 
tance, accommodative convergence makes up a fixed part but not a fixed 
percentage of this convergence. Since accommodation furnishes what 
might be called the motivation for accommodative convergence, there 
is a decrease in the total possible amount of accommodative convergence 
with age; there is no change in the ratio which is a mathematical expres- 
sion of the relationship. 

The accommodative and convergence tests vary with each other 
because these functions are related and not because the relationship has a 
certain value, 

Clinical data can thus be seen to give the same picture, though not 
as accurate as that obtained using data found by means of the haploscope. 
Combining laboratory and clinical findings we can say that accommoda- 
tion and convergence are definitely related with accommodation being 
the basic response. This relationship can be expressed mathematically by 
the results of the so-called gradient expression. Accommodation cannot 
be changed without changing accommodative convergence; there is no 
true relative accommodation. On the other hand, there is convergence 
free from accommodation, there is relative convergence. Dynamic 
skiametry is a measure of the limit to which accommodation may be 
inhibited—ttermed loosely negative relative accommodation. In binocular 
vision the possible changes in accommodation are limited first by the 
amplitude or the amount of available accommodation and secondly, by 
the value of the fraction relative convergence/gradient. There is no con- 
vergence accommodation. There is convergence stimulated by the subject’s 
awareness that a target is nearby but this awareness does not apparently 
stimulate accommodation. 
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HAND-EYE RELATIONSHIPS—A CASE REPORT* 


D. G. Hummel, Opt.D., F.A.A.O. 
Cleveland, Ohio 


This case illustrates rather markedly the problems that may arise 
in an attempted change in hand dominancy. 

COMPLAINTS: Frontal headaches, lacrimation, fatigue and photo- 
phobia; particularly noticeable in reading and in watching moving 
pictures. 

HISTORY: The visual problem was first noticed in October of 1943, 
since which time it has been increasing in severity. Occasional fatigue 
previously, but only after prolonged reading. No previous correction. 

She reports that in September of 1943 she decided to become 
ambidextrous and practiced daily in writing with her left hand. 

Her general condition was reported good on a recent physical and 
dental examination. 

PRELIMINARY EXAMINATION: 

Ophthalmoscopic—Negative. 

Field Studies—Negative. 

External Examination—Negative. 

Dominancy—Right-handed and left-eyed with no left-handed 
tendencies. 

Distance, Uncorrected V.A.—O.D. 20/20 — 1, O.S. 20/20 — 
1—20/20. 

Near, Uncorrected V.A. O.D. normal, O.S. normal. 

The binocular near V.A. was spasmodic, varying from the .37 
mm. to the .75 mm. type. In starting to read the card was held in the 
median plane. As blurring of the print began, the card was brought over 
in front of the left eye at a distance of six inches. At this distance the 
entire card was clear. (The patient, as confirmed by her parents, had 
been doing this for several months. In this position she reports the ability 
to read comfortably for hours.) 

EXAMINATION FINDINGS: 
Ophthalmometer—O.D. —1.37 & 180, O.S. —1.12 * 175. 
Static Retinoscopy—O.D. +1.25 —0.75 x 15, O.S. +0.50 

— 0.75 X 175. 


*Submitted on May 16, 1944, for publication in the August, 1944, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OR 
OPTOMETRY. 
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Dynamic Retinoscopy, 20’’—O.D. +2.00 —0.50 x 10, O.S. 
+1.75 —0.50 « 175. 

Subjective, Monocular—O.D. +0.50 —0.50 x 10, O.S. —0.50 
i753. 

Subjective, Binocular—O.D. +0.25 —0.50 x 10, O.S. —0.50 
x 175. 

Vision Corrected—O.D. 20/20, O.S. 20/20, O.U. 20/20 + 2. 

Induced Phoria—3 A Eso. 

Convergence—14/11. 

Abduction—7/3. 

Vertical Phoria—Orthophoria. 

N. R. A. +3.00 (at 13’’)—P. R. A. — 0.25. 

Hab. Phoria—4 A Eso. 3 

Mon. X-Cyl.—O.D. + 0.75 — 0.50 x 10, O.S. + 0.50 — 0.50 
x 

Bin. X-Cyl.—O.D. + 0.75 — 0.50 x 10, O.S. + 0.50 — 0.50 

Phoria through Bin. X-Cyl—7% A Eso. 

Positive Fusional Reserve—24/12. 


Negative Fusional Reserve—22/15. 

Mon. Amplitude of Accom.—O.D. 13 Diopters., O.S. 13 Diopters. 

Bin. Amplitude of Accom.—13 Diopters. 

Fixation was constantly poor, necessitating frequent rest periods. 
The complaint of photophobia was not evident during the examination. 
A particular point of interest was the increase in esophoria with added 
plus. 

DIAGNOSIS: While it was expected that the patient had some dis- 
comfort due to the astigmatic error, the main problem seemed to be due 
to the incorrect use of the hand-eye relationship. 

TREATMENT: The correction prescribed was O.D. + 0.25 — 0.50 
x 10, O.S. — 0.50 & 175. 

In addition the patient was advised of the problem and the prob- 
able cause. She was instructed to write only with her dominant right 
hand and to use the left only ia its normal association with the right 
hand. 

The patient reported weekly for a period of three weeks, at the end 
of which time another complete examination was made. The following 


changes were noted: 
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Reading was held in the central plane at 16 inches. The smallest 
print could be read without blur or discomfort. 

Complete lack of headaches, fatigue, lacrimation and photophobia. 

N. R. A. + 2.00 P.R. A. — 2.00 

Hab. Phoria (near) 5 A Eso. 

Subsequent reports by the patient, patient’s parents and teachers 
show less nervousness, improved work and the ability to concentrate. 
Casual reading is comfortable, the correction being needed only for pro- 
longed reading and motion picture shows. 

DR. D. G. HUMMEL, 
419 GUARDIAN BLDG. 
CLEVELAND, OHIO. 
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THE HISTORICAL BACKGROUND AND EVOLUTION OF 
THE COLORIMETRY REPORT OF THE OPTICAL 
SOCIETY OF AMERICA* 


Loyd A. Jones 
Chairman, Colorimetry Committee, Optical Society of America 


The Optical Society of America has recognized, ever since its organ- 
ization in 1916, an obligation to contribute to the advancement of the 
theory and practice of optics. The preparation of reports dealing specifi- 
cally with particular topics of pure and applied optics constitutes a partial 
fulfillment of this obligation. These reports have been prepared by groups 
of individuals recognized as leaders in their particular fields and chosen 
so as to represent as equitably as possible the various points of view 
within each field. Typical of such committee activities are the reports of 
the committees on spectrophotometry' and radiometry,” and the earlier 
report on colorimetry.*® 

In addition to such committee reports, the semi-annual meetings of 
the Society and the Journal of the Optical Society of America stimulate 
activity in all the field of theoretical and applied optics. The science of 
color has received unprecedented impetus from all of these activities of 
the Society. The interest of the Society in the science of color has been 
sO genuine and continuous that the meetings of the Optical Society now 
provide the chief forum in America for the discussion of problems of 
color vision, methods of color measurement, and related subjects. At the 
semi-annual meetings of the Society a half-day session is almost invari- 
ably devoted to the reading and discussion of a full program of con- 
tributed papers on color and closely related subjects. Such sessions 


*For the past ten years the Colorimetry Committee of the Optical Society of 
America, under the chairmanship of Dr. Loyd A. Jones has been laboring diligently on 
a report designed to bring order into the definitions and concepts of color, and to pro- 
vide useful data. The Society expects to publish this report, when completed, in book 
form, amply illustrated and well supplied with color plates, so that it will be available 
to far-flung groups of workers concerned with matters of color. An abridgment of the 
material from the Journal of the Optical Society of America. Vol. 33, No. 10, pp. 
534-543. 1943. 

1 “‘Spectrophotometry, report of O. S. A. Progress Committee for 1922-3,” J. 
Opt. Soc. Am. and Rev. Sci. Inst. 10, 169 (1925). 

2 “Report of the Progress Committee on Radiometry and Photometry,’’ J. Opt. 
Soc. Am. and Rev. Sci. Inst. 11, 357 (1925). 

8 “‘Report of Committees on Colorimetry for 1920-21,’" J. Opt. Soc. Am. and 


Rev. Sci. Inst. 6, 527 (1922). 
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always attract a large and receptive group of members and friends of the 
Society. The formal and informal discussions stimulated by these ses- 
sions make accessible a depth and range of experience in color science 
otherwise unobtainable in America. In addition to encouraging such 
sessions, the Society frequently arranges symposia of invited lectures on 
color and closely related subjects. Outstanding among recent programs of 
this sort were the symposia on Color Standards, Photoelectric Spectro- 
photometry, and Color Specification, in 1931; on Measuring Spectral 
Radiation in 1934; on the Physical Basis of Sensation in 1935; on the 
Optics of Vision in 1939; on Color Measurement in 1941; and on Visual 
Processes and Anomalous Color Vision in 1943. 


The most important results of current research in color vision and 
color measurement have appeared in frequent articles in the Journal of 
the Optical Society of America. The Journal, therefore, constitutes a rich 
source of information concerning color, both in the files of past years and 
in current issues. The first result of a recent expansion of the editorial 
policy of the Journal was the publication, in December, 1940, of a series 
of five co-ordinated articles concerning as many independent investigations 
of different aspects of the Munsell color system. A similar series of co- 
ordinated papers originally presented at a symposium of the Inter-Society 
Color Council, entitled Color in Art Education, was published in the 
December, 1942, issue of the Journal. Three of the papers presented at 
the symposium on Color Blindness, arranged for the 1943 Winter Meet- 
ing of the Optical Society by the Inter-Society Color Council, were 
published as a series in the June, 1943, issue of the Journal. Further 
examples of simultaneous and co-operative publication of the results of 
independent researches in other divisions of the science of color may be 
expected to appear occasionally. Such carefully planned publication 
serves to minimize the misunderstandings and resolvable differences of 
opinion which have made the evaluation of much of the older literature 
of the science of color so difficult. 

A unique accomplishment, sponsored by the Optical Society of 
America, the translation and publication in English of Helmholtz’ Phys- 
iological Optics, contributed as much to the advanceiment of the science 
of color as to any other one branch of optics. 


The Optical Society aided greatly in the establishment of the Inter- 
Society Color Council, an organization for the exchange of information 
and consultation on problems of color between many of the national 
scientific and engineering societies. Thus, in all of its regular activities, 
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and in many special undertakings, the Optical Society of America has 
fostered and will continue to contribute outstandingly to the advancement 
of the science of color. 


During 1920 and 1921 a Committee on Colorimetry,* under the 
chairmanship of Dr. L. T. Troland, prepared a report designed to set 
forth a clear terminology in the field of colorimetrics, to summarize the 
then available physical, psychophysical and psychological data relating 
color to its stimulus conditions, to outline briefly the principal methods 
of color measurement, and to establish the relationship between their 
respective scales. This report, which was published in the August, 1922,° 
issue of the Journal of the Optical Soctety of America and Review of 
Scientific Instruments, proved to be an extremely valuable contribution 
to the literature of the subject. We feel that it may be said without ex- 
aggeration that, at the time of its publication, it represented the most 
complete and authoritative compilation of material in the field of color- 
imetrics. It stood for many years as the outstanding reference authority. 
The present Committee wishes to take the opportunity to pay tribute to 
Dr. L. T. Troland and to Mr. I. G. Priest, who were the two individuals 
most directly responsible for the preparation of the 1922 report. While 
other members of the committee contributed to some extent by advice. 
counsel, and the preparation of data, it was Dr. Troland who gave most 
generously of his time and thought in the preparation of that report, and 
who actually wrote by far the major portion thereof. In that work he 
was most ably assisted by Mr. Priest, who was in constant touch with 
Dr. Troland throughout the period during which the report was being 
prepared. Mr. Priest assembled the major portion of the tables contain- 
ing numerical data, proofread copy with his usual meticulous care, and 
must be credited with contributing many of the ideas which helped to 
shape the general character of the report. His contribution certainly is 
second only to that of Dr. Troland. 

It was recognized some years ago that a revision of the 1922 report 
was badly needed. Subsequent to 1922 much progress had been made 
by investigators in this field both in this country and abroad. In 1931, 
at a meeting of the International Commission on Illumination held in 
England, an agreement was reached which established the characteristics 
of the standard observer for the purposes of color measurement, this 
standard being expressed in the form of numerical data defining the tri- 


*The personnel of this committee was: L. T. Troland, Chairman, I. G. Priest, 
E. A. Weaver, L. A. Jones, H. E. Ives. 
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chromatic distribution functions for the average normal human eye. Also 
at this meeting, by international agreement, the characteristics of three 
light sources, [Iluminant A, I!luminant B, and Illuminant C, for use in 
the specification of color, were agreed upon. Moreover, during the decade 
following the publication of the 1922 report, much research work was 
done on many problems in the field of colorimetrics, thus making avail- 
able more voluminous and more precise data relative to the relationship 
between the physical stimulus and the resultant subjective response. In 
short, satisfactory as it was at the time of publication, the 1922 report 
required considerable revision and amplification by 1932. Consequently, 
the Optical Society, through its Committee on Colorimetry, undertook 
the preparation of a new report which, it is hoped, will likewise serve 
as an authoritative as well as a modern reference work on this subject. 

As emphasized at the beginning of this discussion, the Optical 
Society has maintained an active interest in the subject of color and 
colorimetry throughout the years following the publication of the 1922 
report. Committees on colorimetry have been in existence throughout 
the entire period, and some of these committees have done excellent work 
in crystallizing opinion concerning color terminology in scientific, in- 
dustrial, and artistic circles, and have collected valuable information for 
use in the preparation of a revised and improved report. Results of the 
work of these committees have not been published but have been collected 
and passed on to succeeding committees. The present committee wishes 
to acknowledge its indebtedness to these committees which have gone 
before it and which have functioned so efficiently. 

The present Committee* came into being in 1933 and since that 
time has been working toward the preparation of a revised and expanded 
report. In undertaking this work it was necessary to decide in what 
manner, if any, the 1922 report should be modified. It was apparent, of 


*As organized in 1933, the committee personnel was: L. A. Jones, Chairman, 
E. Q. Adams, C. Bittinger, H. P. Gage, K. S. Gibson, I. H. Godlove, A. C. Hardy, 
H. E. Ives, D. B. Judd, E. M. Lowry, A. E. O. Munsell, Miss D. Nickerson, M. Rea 
Paul, W. B. Van Arsdel. Since 1933 some additions to the personnel have been made. 
These additions were made in some cases at the request of individuals who felt that 
they would like to serve on the committee, in some cases at the suggestion of other 
members of the committee, and in still other cases because of the desire of the chair- 
man to bring into the committee certain individuals who, he felt, could materially 
assist in the work. At the present time the committee personnel is as follows: L. A. 
Jones, Chairman, E. Q. Adams, Mrs. Branche R. Bellamy, C. Bittinger, E. C. Critten- 
den, C. Z. Draves, C. E. Foss, H. P. Gage, K. S. Gibson, I. H. Godlove, A. C. Hardy, 
D. B. Judd, E. M. Lowry, M. Luckiesh, D. L. MacAdam, S. M. Newhall, Miss D. 
Nickerson, B. O’Brien, M. R. Paul, Miss L. L. Sloan. 
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course, that many of the numerical data contained in the 1922 report 
should be superseded by the newer and more precise information which 
had become available during the years since its publication, and that the 
results of research work carried out since 1922 should be added in order 
to increase the value and utility of the report and to bring it up to daée. 
Moreover, we were faced with the necessity of deciding whether the 
general style and mode of presentation should be molified and if so in 
what directiom. But further than this, and of much more vital impor- 
tance and of much greater difficulty of decision, was the fundamental 
question of the possibility of a radical modification in the basic concept 
of color, which, of necessity, must be expressed in the definition of that 
term. 

At the first meeting of the Committee, held in the early part of 
1933, practically the entire discussion related to the organization of 
material and the general type of the report. The Committee was in prac- 
tically unanimous agreement that the 1922 report appealed almost en- 
tirely to specialists in the field of colorimetrics. It was agreed that the 
chief criticism of the 1922 report had come from persons having con- 
siderable interest in the subject of color and colorimetrics but not prepared 
by training or inclination to read a report couched in highly technical 
language. The number of persons whose potential interest in color and 
color science could be aroused by a suitably written discussion is believed 
to be very great. The Committee was, therefore, convinced that this 
report, in order to be of maximum usefulness to all of these groups of 
readers, should contain not only all of the specialized discussion and data 
required by the specialist in this field, but also a discussion sufficiently 
elementary and interesting to attract and hold the attention of casual 
readers, and a gradual transition from that introduction into the more 
advanced exposition. The present report has been prepared with these 
objectives in view. In the earlier chapters a rather lengthy, and some- 
what elementary, discussion of the general principles of color and color 
measurement will be given. In this treatment, precision of statement 
possibly may have been sacrificed to some extent for the sake of simplicity. 
If the reader finds in these chapters some statements which lack exactness 
and perhaps savor of half-truths, it is hoped that he will be lenient and 
look to later chapters for a more precise and meticulous treatment. 

In the 1922 report color was defined as follows: ‘‘Color is the gen- 
eral name for all sensations arising from the activity of the retina of the 
eye and its attached nervous mechanisms, this activity being, in nearly 
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every case in the normal individual, a specific response to radiant energy 
of certain wave-lengths and intensities."” Thus color was defined as a 
sensation and hence as a purely subjective concept. At the time the 1922 
report was written sensation was regarded by many psychologists, and 
particularly by those concerned with the preparation of that report, as a 
very definite and meaningful element of experience and consciousness. 
However, even at that time the literature of psychology contained some 
criticism of the concept represented by the word sensation. In fact, in 
1893, William James, professor of psychology at Harvard University,* 
stated: ‘‘It is impossible rigorously to define a sensation; and in the 
actual life of consciousness sensations, popularly so called, and percep- 
tions merge into each other by insensible degrees. All we can say is that 
what we mean by sensations are FIRST things in the way of consctous- 
ness. They are immediate results upon consciousness of nerve-currents as 
they enter the brain, and before they have awakened any suggestions or 
associations with past experience. But it is obvious that such immediate 
sensations can only be realized tn the earliest days of life. They are all but 
impossible to adults with memories and stores of associations acquired,” 
and further, ‘‘a pure sensation we saw above, page 12, to be an abstrac- 
tion never realized in adult life.”’ 


During the past two or three decades this kind of criticism of the 
concept of sensation has continued to appear in the psychological litera- 
ture. Some psychologists regard the concept of sensation as of very little 
use. We find Troland, in 1930, writing as follows: “‘Such writers as Mc- 
Dougall and Hollingworth have practically eliminated the facts of sen- 
sation from their textbooks.’"** However, three of the latest and most 
authoritative general textbooks® * feature both sensation and perception 
and have separate chapters or sections on each. These and other recent 
works indicate that sensation has come to be recognized by psychologists 
as the relatively constant and fundamental core or limit toward which 
perceptions may approach. It is for this very reason that the concept of 
sensation is useful and important. The more interpretative or meaning- 


4 William James, Psychology (H. Holt and Company, New York, 1893), p. 12. 

5L. T. Troland, Psychophysiology (D. Van Nostrand Company, New York, 
al (a) Vol. II, p. 8; (6) Vol. I, p. 254; (c) Vol. L p. 262; (d) Vol. Il, p. 

®R. S. Woodworth, Psychology (H. Holt and Company, New York, 1940). 

7 Boring, Langfeld, and Weld, Introduction to Psychology (John Wiley and Sons, 
New York, 1939). 

8 E. G. Boring, Sensation and Perception in the History of Experimental Psychol- 
ogy (Appleton-Century, New York, 1942). 
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ful a perception is, the more different from pure sensation; the moré 
sensory or uninterpretative the experience, the closer approximation tc 
pure sensation. The receptive apparatus seems to be built for sensation, 
and the concept of sensation is indispensable in describing the sensory 
function. 

Early in the deliberations of the present committee some members 
suggested that the definition of color should be altered from the form 
given in the 1922 report so as to define color as a perception rather than 
as a sensation. Such a course involved revision of the statement as to the 
attributes of color which, in the 1922 report, were defined as hue, satu- 
ration, and brilliance. On a perceptual basis the modes of appearance of 
color should logically be considered as additional attributes. Thus Tro- 
land® in a chapter dealing with visual perceptions, says: ““Other Color 
Attributes—Hue, saturation and brilliance do not exhaust all possible 
attributes of colors, since it is possible for them to vary in dimensions 
distinct from any of these three . . . Other color attributes which are 
of importance in perceptual studies include the so-called ‘modes of ap- 
pearance,’ or Erschetnungsweisen. Thus, color may appear as ‘body,’ 
‘surface,’ or ‘film.’ They may also be lustrous or non-lustrous. We shall 
consider these ‘modes,’ with their psychophysical relations, in the next 
Section.’’ In the next section under the caption “Seven ‘Modes’ of Color 
‘Appearance’ ”’ he discusses the perceptual aspects of film, luminosity, and 
glow, bulky, plane transparent, mirrored, and luster modes of appear- 
ance. He then concludes this section with the following statement: ““The 
seven different modes of appearance of colors which we have considered 
above, are strictly phenomenal or experintial attributes, not reducible to 
physical terms, and demonstrable only by introspection. However, as 
we have seen, the conditions for their presence in consciousness can be 
specified objectively, if we assume the response system to be normal in its 
other stages.”” In the next section® he states: ““Properties of Opaque Sur- 
face Colors—However, the commonest ‘mode’ still remains to be con- 
sidered. This is the opaque surface character, and is determined, psycho- 
physically, by reflecting objects having matt, or highly diffusing surfaces. 
Such opaque visual surfaces carry most of the typical color phenomena 
of everyday experience, and hence are worthy of particular attention.” 


David Katz® in his book published in 1935, which, it is stated in 
® David Katz, The World of Colour, an abridgment of the second German edi- 


tion of 1930 translated by R. B. MacLeod and C. W. Fox (Kegan Paul, Trench, 
Trubner and Company, London, 1935); (a) p. 17. 
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the introductory pages, deals specifically with the perceptual aspects of 
color, treats the same modes of appearance as those mentioned by Troland 
with the exception that his translator uses the term volume color rather 
than bulky color appearing in Troland’s terminology. These eight modes 
Katz classifies under the general caption of spatial modes of appearance. 
At a later point in his treatment he implies that there are certain temporal 
modes of appearance such as sparkle and glitter, although he does not 
specifically include these as modes of appearance. Katz® also quotes from 
Gelb as follows: “‘Gelb remarks in one place that perhaps the doctrine 
of the attributes of sensation will have to undergo a reconstruction to 
take into account the modes of appearance of color. With this I am in 
agreement.”’ At another point Katz states (p. 57): ‘“The fact of most 
immediate importance is that different modes of appearance of the same 
color are all based on the same retinal processes.’’ (Italics are ours.) Now 
it would seem, from a consideration of the last two quotations, that 
even the modern psychologist who would restrict the significance of 
sensation to an almost meaningless abstraction must, at times, fall back 
upon the concept in the discussion of certain of the perceptual aspects of 
color, and, moreover, that while he advocates the addition of modes of 
appearance to the attributes of color he admits that the same color may 
have different modes of appearance. This is interpreted by the chairman 
as an implied admission that the mode of appearance does not change 
color per se, and that the concept of sensation is useful. 


In a manuscript submitted to the Committee by one of its members 
who vigorously advocated the adoption of the perceptual point of view 
in the definition of color, this statement appeared, ‘Following the term- 
inology developed in recent investigations of visual appearance by psy- 
chologists a system of classifying color has been worked out under the 
following classes: aperture color, illuminant color, volume, color, and 
surface color,’’ and at a later point in the discussion the attributes of 
visual appearance required for the specification of each of these color 
modes are given. In the case of surface colors, one of the most common 
modes of appearance, it is indicated that a specification of hue, satura- 
tion, lightness, transparency, and glossiness must be given in order to 
define completely the perceptual characteristics of such a color. 


Thus it is apparent that in the case of certain modes of appearance 
it would be necessary to increase the number of attributes from three to 
five, or possibly, if the more extreme position of the Gestalt school of 
psychology be taken, to more than five. This would follow provided 
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certain temporal modes of appearance, such as glitter, sparkle, flicker, 
etc., are considered to be necessary. 

The chairman believes he is correct in stating that the Committee 
did not react favorably to the proposal to define color as a perception. 
The opinion of the majority seemed to be that such a definition would 
include so many attributes not usually associated with color as to be 
unsuitable in a report on colorimetry. This opinion, of course, reflects 
in no way unfavorably upon the usefulness and the desirability of a 
careful study of the perceptual aspects of color including modes of appear- 
ance. Such studies are undoubtedly of great value and should not under 
any circumstances be excluded from discussion and treatment even in the 
report of this Committee. 

Following a careful consideration of the consequences of a percep- 
tual point of view, the attention of the Committee turned again to the 
definition of color given in the 1922 report. Color was there defined as 
a sensation and a suggestion was made that possibly this definition could 
be revised so as to make it acceptable to all members of the committee by 
specifically limiting color to include only the non-spatial and non-tem- 
poral characteristics of visual sensation. This would definitely limit the 
attributes required for the specification of color to the three attributes 
discussed in the 1922 report. 

The modified definition of color as a sensation, with limitation to 
non-spatial and non-temporal attributes, was not acceptable, either to 
those who doubt the usefulness of the concept of sensation or to those 
whose concern is primarily with the physical and instrumental problems 
of colorimetry. The latter group felt that so long as color is defined as 
a sensation, it cannot be measured by physical instruments or by pro- 
cedures reconcilable with physical principles of measurement. However, 
the Committee as a whole did not feel that such criticism was entirely 
justified since the acceptance of a few simple assumptions makes possible 
measurements of sensation according to established psychological meth- 
ods. However, the measurement of color, as it is practiced at the present 
time, is admittedly not a purely psychological measurement, nor, on 
the other hand, are such measurements purely physical. 

This discussion continued for more years than the chairman likes 
to remember and a stalemate seemed to have been reached within the 
committee between the physical and psychological viewpoints. While 
this discussion of the basic philosophy of the report was in progress, pro- 


Mes 


COLORIMETRY REPORT—JONES 


posals were formulated for a simplified and rational terminology of 
limited scope. In 1937 a short preliminary report’? was published be- 
cause the magnitude of the task of preparing the complete report as 
planned indicated the probability of a long delay in its appearance. 

This preliminary report contained a list of terms relating to radio- 
metric and photometric quantities and certain general recommendations 
on the use of word endings, such as those of reflection, reflectance, and 
reflectivity. These recommendations were accepted without formal ballot 
by the Committee. Of particular importance was the Committee’s de- 
cision to recommend that the word ‘“‘luminosity’’ be substituted for 
“‘visibility’’ with reference to the ratio of luminous flux to radiant flux. 
This change was in conformity with the action of other groups, particu- 
larly in the field of illuminating engineering. A somewhat more radical 
change, but in the opinion of the Committee no less desirable, was the 
reservation of the term “‘brightness’’ as the name for the subjective sen- 
sory attribute correlated with the photometric quantity to which is now 
assigned the name “‘luminance.”’ 

The preliminary report also included a chart showing the corre- 
lation between a few physical, psychophysical, and psychical factors. In 
this diagram the concept, light, was placed in the psychophysical cate- 
gory, while the concept, color, was placed in the psychical category. 

Some time previous to the publication of the preliminary report, a 
suggestion had been made by a member of the Committee that possibly 
a more satisfactory basis could be established by defining color as a 
psychophysical concept. The records of the Committee’s discussions do 
not establish with certainty the identity of this individual. This is of 
little importance since a similar suggestion had been made at least one 
hundred years earlier. For lack of a thorough search of the literature, an 
authoritative statement cannot be made as to the first appearance of such 
a suggestion, but the following quotation from Field’s Chromatog- 
taphy,"* published in 1835, is the earliest thus far found: ‘According 
to common apprehension, colours are inherent or substantial qualities of 
bodies, or material things. The more speculative have ascribed them to 
the sense of vision only, regarding them as intellectual* affections 


10L. A. Jones, J. Opt. Soc. Am. 27, 207 (1937). 
11 George Field, Chromatography or a Treatise on Colours and Pigments (Chas. 


Tilt, London, 1935), p. 34. 
***Intellectual,”” as used by Field, probably was intended to convey the idea now 


more usually expressed by “‘mental’’ or perhaps even by “‘perceptual.”’ 
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through the organs of sight; while a third class of inquirers has assigned 
them variously a medial stage between vision and colored objects; viz. 
in light.”’ 

The reaction of the Committee towards the psychophysical concept 
of color was at first quite unfavorable. However, the chairman requested 
a member of the Committee to prepare a set of definitions based on the 
psychophysical concept of color and these were circulated to all members 
(February, 1935). Again the reaction was not in the least enthusiastic, 
but a few had reached the point in their thinking where they felt that 
the psychophysical point of view should be considered more seriously 
before it was finally rejected. A second manuscript was prepared explain- 
ing more fully the significance of the psychophysical definitions and dis- 
cussing their merits. These notes were circulated to the Committee (Feb- 
ruary, 1936) with a letter from the chairman from which the follow- 
ing quotation is taken: “I should like to have every member read these 
with great care and to think seriously of the possible advantage of such 
a course. We should be very careful not to fall into a serious error simply 
because we have come to think in some particular way about this sug- 
gestion. I wish to stress the great importance of every member examin- 
ing this proposal fairly and without prejudice.’’ After careful consid- 
eration and lengthy discussions, some members of the Committee agreed 
that if an entirely consistent, logical, and usable system of color nomen- 
clature could be evolved on a psychophysical basis, they would be willing 
to consider its adoption. This seems to have been the turning point in 
the evolution of the report. 

Encouraged by this evidence of a disposition on the part of the 
Committee to give serious and unprejudiced consideration to the psycho- 
physical concept of color, the chairman appealed to various members to 
assist him in the development and elaboration of such a scheme. While 
several contributed suggestions, the chairman is indebted most deeply 
to Elliot Q. Adams and David L. MacAdam for their assistance in pre- 
paring proposals based upon a purely psychophysical definition of color. 
These were submitted to the Committee for consideration in October, 
1938. They were accompanied by a lengthy commentary setting forth 
the arguments for the adoption of such a point of view and by a dis- 
cussion of the consequences of such a course. 

It seems appropriate to review at this time some of the points 
brought out in this commentary. Almost universal usage, scientific as 
well as popular, indicates that light and color are concepts of the same 
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kind and that it is inconsistent and irrational to place them in differenc 
categories. This inconsistency in the 1922 and 1937 reports might be 
eliminated in either of two ways: (1) Light might be transferred to the 
psychological category, or (2) color might be assigned to the psycho- 
physical category. The first of these alternatives would require the ab- 
andonment of the psychophysical definition of light which has been 
quite generally accepted and used for many years. In 1930 the Standards 
and Nomenclature Committee of the Illuminating Engineering Society’? 
published the following definition: “‘Light: For the purpose of illumin- 
ating engineering light is radiant energy evaluated in proportion to the 
luminous sensation produced by it.’’ A modified form of this definition 
which reasserted the psychophysical nature of light was approved by the 
American Standards Association December 18, 1932 (ASA No. Z7- 
1932). (An equivalent definition was adopted in the 1941 report of the 
Illuminating Engineering Society*® and later approved by the American 
Standards Association.) This definition of light as a psychophysical 
concept was apparently satisfactory to, and accepted by, Troland, who 
was recognized as an authority in the field of psychology as well as a 
physicist of the first rank. He says.** 


“As we shall see the term light, is no longer used technically as an equivalent 
of radiant energy, whether or not the latter is ‘visible.’ Light consists in radiant 
energy evaluated in terms of its capacity for evoking brilliance, when it acts upon 
an ‘average normal’ psychophysiological organism. Consequently, if we are 
interested to formulate phycho-physical laws which have exclusively physical terms 
on one side of the equation, we must avoid the photometric concepts and use 
those of radiant energy, pure and simple.” 


In view of this long established and accepted usage it seems useless 
to propose, even if it were desirable, that light be assigned to the psycho- 
logical category of concepts. So far as the chairman is aware, no member 
of this Committee has at any time indicated any dissatisfaction with the 
psychophysical definition of light, or has advocated its transfer to the 
psychological category. If the terms light and color are to be placed in 
the same group of concepts, there remains only the second alternative 
mentioned above, the transfer of color to the psychophysical category. 

Considerable evidence is found in the literature to support the con- 
tention that, for the sake of logical classification, the two terms should 
be assigned to the same category. 


12 “‘Tiluminating Engineering Nomenclature and Photometric Standards,’’ Trans. 
IE.S. 25, 728 (1930). : 

18 “‘Tiluminating Engineering Nomenclature and Photometric Standards,’’ Illum. 
Eng. 36, 813-852 (1941). 
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Luckiesh* defines light as follows: 

‘*The term color in its general sense is really synonymous to the term light.”’ 
and in common or everyday usage there is much evidence that many in- 
dividuals instinctively think of the two concepts as being of the samie 
type. Thus we find Addison (1672-1719) in commenting on the beau- 
ties of nature saying, 


‘‘Among the several kinds of beauty the eye takes most delight in color. We 
nowhere meet a mort pleasing or glorious show in nature, than what appears in the 
heavens at the rising and the setting of the sun, which is wholly made up of those 
different stains of light, that show themselves in clouds of a different situation.” 


(Italics are ours.) 
It is evident that the word ‘“‘color’’ could be substituted for the 


expression ‘‘stains of light’’ without changing the meaning which the 
author intended to convey. The writer evidently considered the concepts 
of light and color to be extremely closely related and belonging to the 
same category of concepts. 

While Parsons in his book on color vision’® takes a rather extreme 
psychological point of view as to the nature of color, he evidently thinks 
of light and color as identical concepts and he says, 

“The psychological analysis of our sensations brings out other fundamental 
factors of importance. We not only see a light or a colour, but we see it at a 
definite time and in a definite place.”’ 
The form of the second sentence indicates clearly that Parsons considered 
light and color as concepts of the same category. 

As a matter of record it should be mentioned that, during early 
discussions in the Committee, the suggestion was made that more than 
one definition of color might be formulated for use in this report, since 
there are at least four—and probably more—senses in which the term 
is used. (1) Color is sometimes used as a name for materials, such as dyes 
and pigments, but this Committee believes that the name “‘colorant’’ is 
preferable for use in this sense. (2) The spectral composition of radiant 
energy, and the spectral transmittance or reflectance of substances are 
sometimes referred to as color, but careful physicists will agree that color 
is an inappropriate name for these purely physical concepts. (3) The 
psychological concepts of color as a sensation or even a perception are 
very familiar and have been discussed in the foregoing pages. (4) Finally, 
the psychophysical concept of color, as a characteristic of light dependent 
on human vision is implied by extensive usage by laymen and scientists 


14M. Luckiesh, Color and Its Application (D. Van Nostrand Company, New 


York, 1915). 
15 Sir John Herbert Parsons, An Introduction to the Study of Colour Vision 


(The University Press, Cambridge, 1924), p. 24. 
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alike. The Committee decided definitely that only one definition should 
be given for the word color. All members agreed that the definition 
adopted should be adhered to (except possibly in direct quotations) 
throughout the report. 

The most cogent arguments in favor of the psychophysical defini- 
tion of color may now be summarized. 

Light is generally recognized by usage and by definition as a psy- 
chophysical concept. 

Color is intuitively classified in the same category of concepts as 
light and is so used by many. 

Greater homogeneity in our classification of concepts is, therefore, 
attained by placing color in the psychophysical category rather than in 
the psychological. 

The psychophysical point of view is the only one in harmony with 
the terms ‘‘colorimetry”’ and ‘‘colorimeter,’’ as now used, and with the 
operations which are performed in the measurement and specification of 
color. 

From a purely physical viewpoint, visual sensations and/or per- 
ceptions are as irrelevant as physical specifications are to a purely psycho- 
logical approach. Whatever tolerance may be given to various definitions 
of color in discussions exclusively physical or purely psychological in 
scope, the word should not be excluded by the terms of its definition 
from the subject matter in discussions where both physical and psycho- 
logical aspects must be considered simultaneously. 

The adoption of the psychophysical position not only admits but 
asserts that an evaluation of color has an inherently medial nature; im- 
plying at once an appraiser, the human observer, and an object of ap- 
praisal, radiant energy. This course seems to be amply justified on purely 
philosophical grounds, but, if less academic justification is desired, the 
purely practical considerations are fully sufficient. 

We shall now return to the more or less chronological account of 
the evolution of this report to its present status. Following the distribu- 
tion to the Committee in October, 1938, of the first draft of the detailed 
proposals for definitions based on the psychophysical concept of color, 
a meeting of the committee was held (October, 1938) at Niagara Falls. 
A very lengthy discussion indicated considerable dissatisfaction, but the 
general attitude toward this rather revolutionary change in the Com- 
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mittee’s position seemed to be more favorable. Some members who were 
vigorous supporters of the psychological point of view agreed that in 
the following weeks and months they would give further consideration 
to the possibility of their accepting, in general, a psychophysical point of 
view and, furthermore, agreed to cooperate in an effort to eliminate some 
of the undesirable characteristics of the proposals as presented. In the 
year following this meeting little outward evidence of Committee activ- 
ity was apparent, but, as a matter of fact, many members were thinking 
seriously about the possibilities of the psychophysical position and ap- 
parently were succeeding, at least to some extent, in adapting themselves 
to this new viewpoint. 

The chairman wishes here to express his appreciation of the splendid 
spirit of cooperation and open-mindedness displayed by all members of 
the Committee during this transitional stage. It must be realized that 
many members were forced to go through a radical readjustment in their 
modes of thought on this subject in order to appreciate and fully evalu- 
ate the benefits to be derived from the adoption of the psychophysical 
viewpoint. During the latter part of 1938 and early 1939, the chairman 
received many communications from Committee members with valuable 
and constructive criticisms of the first drafts. These communications in- 
dicated a definite tendency toward a more favorable reaction to the psy- 
chophysical definition of color. While several members contributed valu- 
able suggestions, the chairman feels he must acknowledge particularly 
those coming from Miss Nickerson, Dr. Gibson, and Dr. Judd. In fact, 
in October, 1939, Dr. Judd submitted a detailed outline in which color 
was placed in the psychophysical category. This outline suggested the 
correlations between physical, psychophysical, and psychological con- 
cepts, and in particular contained a valuable arrangement showing the 
position in the psychological category of the various modes of appear- 
ance of color and their attributes. This contribution by Dr. Judd was 
considered particularly significant since from the beginning he had ex- 
pressed a decided preference for a purely perceptual (psychological) defi- 
nition of color. Dr. Judd is to be highly commended for his willingness 
at all times to appraise without prejudice proposals at variance with his 
own views, and his willingness to meet more than half-way opinions 
of others in order to promote progress in the work of the Committee. 

It should be mentioned also that during the evolution of the psy- 


chophysical treatment the old question of excluding the gray series from 
the category of colors was raised. No strong arguments in favor of such 
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a course developed and the Committee is in favor of continuing to regard 
the black-white-gray series as colors. 

During the latter part of 1939 and early 1940, Dr. MacAdam, 
with some assistance from the chairman, prepared revised drafts of the 
material which will constitute Chapters II and VI of the report. In these 
most of the criticisms and suggestions received from other members of 
the Committee were incorporated. In Chapter II the concepts relating 
to color are discussed in terms of a classification of the science of color 
into three categories: psychological, physical, and psychophysical. Chap- 
ter VI will present formal definitions of light and color as psychophysical 
concepts and the psychophysical aspects of color measurement were based 
upon these definitions. These drafts were sent to the Committee members 
shortly before a meeting held in New York in February, 1940. The 
general reaction at this meeting was decidedly in favor of writing the 
report on the basis of the psychophysical definition of color. In fact, 
the chairman felt that the approval was so nearly unanimous, although 
no formal vote was taken, that he was justified in proceeding as rapidly 
as possible with the completion of the report on this basis. 

After this meeting the two chapters were again revised in accord- 
ance with suggestions from the members and they were resubmitted in 
the autumn of 1940. The next meeting of the Committee was held in 
February, 1941, at which time it was apparent that the Committee as a 
whole was satisfied with these two chapters in the form presented except 
for minor modifications which did not involve a change of the funda- 
mental viewpoint. To facilitate final action on sections of the report as 
they were completed, a small group consisting of Dr. Judd, Dr. Hardy, 
and the chairman, was empowered to take final action of approval and 
such approval was given to Chapters II and VI. This cleared the way 
for the completion of other chapters. Until agreement was obtained on 
the subject matter of these two chapters, particularly Chapter II, it was 
impossible to proceed with the writing of other chapters since the defi- 
nitions and principles set forth in these sections of the report control the 
fundamental character of the report as a whole and influence the state- 
ments and positions taken throughout the report. 

At a meeting of the Optical Society in Cambridge, Massachusetts 
(February, 1941), the chairman presented to the Society a summary of 
the committee’s activities and a detailed outline of the report. The Society 
was appraised of the Committee’s decision to adopt the psychophysical 
definition of color. The definitions as formulated for the more important 
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terms were discussed and the consequences of following the psychophysi- 
cal scheme were explained. Members of the Optical Society were invited 
to submit comments and criticisms with respect to both the contents of 
the report and the basic principle on which it is based. Thus far no 
appreciable adverse criticism has been received. 

The chairman is highly gratified with the results of the Committee’s 
deliberations and particularly with the decision to adopt the psycho- 
physical point of view. He believes he is correct in stating that the Com- 
mittee as a whole shares this feeling. In the earlier stages of the discussion 
it appeared that a compromise between the physical and psychological 
points of view would be necessary. It now appears that the final solution, 
after all, is not a compromise but is the most rational position that can 
be taken in the definition of color and actually involves no surrender ~’ 
principles either by psychologists or by physicists. 
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\ Jf COMMENTS ON THE WAGNER-MURRAY-DINGELL BILL 


Morris has reviewed for optometry the proposed Wagner-Murray- 
Dingell Bill which would include federal provisions for a widespread 
program of health care. Morris doubts the wisdom of these proposals, 
finding fault, not with the broad underlying purposes of adequate health 
care for all, but rather criticizing the proposed method of federal control 
and the looseness with which the legislation is draughted. In part, its 


1. C. W. Morris. The Patient-Doctor Relationship Under Socialized Medicine. 
American Journal of Optometry and Archives of American Academy of Optometry. 
Vol. 21, No. 7, pp. 275-281. 1944. 
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very vagueness opens the bill to many interpretations on health care 
items of interest to many persons, and places in the hands of one 
appointed administrator of a federal bureau far too much power. 

Just what is the Wagner-Murray-Dingell Bill and what does it 
propose to do? The Wagner-Murray-Dingall Bill, introduced in the 
Senate, June, 1943, is intended to establish a ‘‘unified national social 
insurance system.’’ The bill would provide for a system of public 
employment offices; extend the old-age and survivors’ insurance benefits 
of the present Social Security Act to include other groups than those now 
provided for; provide for temporary and permanent disability, unem- 
ployment, and maternity benefits; and, under Section 11, by amending 
Title IX of the present Social Security Act, would set up a tax-supported 
federal medical and hospital insurance plan to be administered by the 
Surgeon General of the U. S. Public Health Service and the Social 
Security Board. 

It is this last-named part of the bill, amending Title IX of the 
Social Security Act, which has given rise to most of the controversy 
over the Wagner bill in medical and optometric circles. The Social Insur- 
ance System, including the medical and hospitalization insurance features 
which the bill proposes, would be financed not by general taxation, but 
by a ‘contribution’ of 12 per cent of the salaries up to $3,000 of those 
employed persons currently insured, this 12 per cent contribution to be 
shared equally by employees and employers. This would mean that the 
average employed person would pay 6 per cent of the first $3,000 of 
salary and his employer the other 6 per cent. Employees of such branches 
of state government as elected to participate would pay only 3% per cent 
of their salaries up to $3,000 and employers 3% per cent of their pay- 
rolls. Self-employed persons would pay 7 per cent of the “‘market value” 
of their services. 


The Act would provide, under Section 11, for general and special 
medical, laboratory, and hospitalization benefits for those currently 
insured. Medical care at home, in the physician’s office, or in the hospital 
is included. A maximum of thirty days hospitalization annually—which 
might be extended to ninety days if funds became available—would be 
provided in hospitals designated by the Surgeon General of the USPHS. 
Any legally qualified physician desiring to participate might do so and 
the patient would have the privilege of selecting his own physician from 
among those participating, subject to the physician’s consent, though 
specialists would be available to the patient only on the advice of the 
general practitioner. 


‘ 
335 


EDITORIALS 


Four different bases for payment of physicians are provided for: 
‘fee-for-service’; per capita payment according to the number of indi- 
viduals entitled to benefit who are on the physician’s list; full or part- 
time salary; or a combination of these. Specialists might be compensated 
by payments per session as well as by any of the above methods. 


The bill also provides for research and professional education. Nurs- 
ing and dental services are mentioned, but only to the extent that: 


The Surgeon General and the Social Security Board jointly shall have the duty of 
studying and making recommendations as to the most effective methods of providing 
dental, nursing, and other needed benefits not already provided under this title . . . and 
shall make reports with recommendations as to legislation on such benefits not later than 
two years after the effective date of this title. 


The bill provides that the Surgeon General of the U. S. Public 
Health Service shall be responsible for administering the plan, a respon- 
sibility shared at various points by the Social Security Board. (It is not 
always clear just where responsibility is placed and some analysts, includ- 
ing Morris, consider this a serious flaw in the bill as at present written.) 
An Advisory Medical and Hospital Council of sixteeen members, to be 
appointed by the Surgeon General from lists submitted by professional 
and other groups, is also provided for. A federal Social Security Advisory 
Council is also provided for, whose function would be to make findings 
and recommendations regarding the whole social insurance system includ- 
ing the federal medical and hospitalization insurance. The bill directs 


that the council be “‘composed of men and women representing employers. 


and employees in equal numbers and the public . . ."’ Apparently this 
council would not necessarily have in its membership anyone representing 
health, hospitals, medicine, or optometry. 

Now what are some of the comments raised by others relative to 
the merits of this bill? At the last meeting of the American Bar Asso- 
ciation, the House of Delegates of that organization adopted the follow- 
ing resolution: Resolved, That the House of Delegates is opposed to any 
legislation, decree or mandate that subjects the practice of medicine to 
federal control and regulation beyond that presently imposed under the 
American system of free enterprise. 

“The American Bar Association is limited to an expression of 
opinion and judgment with respect to those fields which relate to the 
administration of justice and which directly affect the safeguards and 
protection of the rights and liberties of the citizens of this country. Under 
normal circumstances, therefore, it is not the function of this association 
to attempt to influence substantive legislation by the Cofigress of the 
United States. But when under the pretext of the general welfare legis- 
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lation is proposed in Congress which either inadvertently or with deliber 
ate subtlety constitutes a direct attack on the rights and liberties of the 
citizens of this country, it becomes the duty of this association actively 
to voice its objections, a summary of which is as follows: 

‘1. Local self-government must be preserved in our federal system. 
State governments directly responsible to the will of the people are best 
adapted to exercise such supervisory control as may be instituted over the 
health and medical care of our citizens. 

‘2. S. 1161 seeks to invest in the Surgeon General, who is not an 
elected servant of the people and who is not amenable to their will, the 
power arbitrarily to make rules and regulations having the force and 
effect of law which directly affect every home. 

‘3. The measure furnishes the instrumentality by which physicians 
for their practice, hospitals for their continued existence, and citizens for 
their health and that of their families can be made to serve the purposes 
of a federal agency. 

“4. The bill fails to safeguard the rights of patients, citizens, hos- 
pitals, or doctors with respect to disputes arising or rights denied through 
the arbitrary or capricious action of one man. 

“5. The bill fails to provide for any appeal to any court from the 
action of the Surgeon General. 

“6. The vicious system whereby administrative officials judge with- 
out court review the actions of their subordinates in carrying out orders 
issued to them is extended in this bill to a point foreign to our system 
of government and incompatible with the adequate protection of the 
liberties of the people. 

‘The Constitution of the United States is designed to protect the 
citizens of this republic in the exercise of the rights of free men. The pro- 
visions of that instrument can be rendered impotent when our citizens, 
for the sake of an apparent immediate benefit, surrender to their govern- 
ment such direct control over their lives that government, by imposing 
a constant fear on them of having those benefits withheld or withdrawn, 
can compel from them obedience and subservience to its dictates.”’ 


-The Council on Medical Service and Public Relations of the Amer- 
ican Medical Association has authorized publication of a statement of 
which the following is a part: 


“By a revolutionary process, the enactment of Section 11 (of the Wagner-Murray- 
Dingell bill) would undermine and destroy the American system of medicine that has 
developed in an evolutionary, healthful manner over the entire period of the history of 
medicine in the United States... 
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“Would break down our system of medical education. It would remove the incentive 
that stimulates the student to acquire the best medical education obtainable by offering 
that student a regimented practice, federally supervised and controlled. . . 

“Would attenuate the quality of medical care available to the people by imposing 
on physicians conditions of practice under which good medical care could not possibly 
be rendered. Medical practice would deteriorate from a highly personalized professional 
service to an impersonal regimented service . 

‘‘Would lessen the incentive for individual medical research by making it impossible 
for the results of that research to be utilized to their fullest .. . 

“Would result in a deterioration of the health of the people, for if medical education 
suffers, if the quality of medical care available to the people becomes attenuated, if the 
incentive to individual medical research is removed, the resulting harmful effect on the 
health of the people will be inescapable... 

“The enactment of this bill will destroy the private practice of medicine, it will 
create a political system of medicine dictated by a federal bureaucracy. It will lower the 
high health level of the people of the United States. Its enactment should be vigorously 
opposed.” 


The Committee of Physicians for the Improvement of Medical 
Care, Inc., approves a national health program, but has expressed the 
belief that: 


“Some very definite legislation is necessary to make better medical care available 
to individuals of average income and to the indigent. It, therefore, believes that the 
medical features of the Wagner-Murray-Dingell Bill deserve thorough consideration and 
constructive criticism. However, the Committee does not approve the bill as it now stands 
without definite and important changes which will further the economy and efficiency of 
the administration of the bill and of the service rendered under it.”’ 


While agreeing that the general practitioner should certify to the 
need of a patient for a specialist, the Committee feels that it should be 
made quite clear that the patient must have the greatest possible freedom 
in the choice of the individual specialist. The Committee of Physicians 
strongly endorses the provision for aid to medical education and research 
and hopes that the studies of dental, nursing, and other benefits projected 
under the bill may find a solution for the problems of extending these 
services to the public. 

The Physicians Forum, an organization formerly restricted to 
members of the Medical Society of the County of New York, but now 
open to any physician who is a member of his county medical society 
anywhere in the United States, has approved the general features of the 
medical section of the Wagner bill, but believes that: ‘““A number of 
changes . . . are necessary to assure that the medical benefits will provide 
the best quality of medical service. 


In general, concerning the bill: 


“The Forum recognizes that sickness is a problem which concerns the whole com- 
munity. We believe that federal health insurance offers the only method which is practical 
at present to finance medical care and bring it within reach of all the people of the United 
States. We believe further that with suitable clarifications, additions and modifications, the 
bill will contribute to the improvement of medical care by promoting the aims which we 
consider essential for a system of governmental health insurance.” 
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Although the American Public Health Association has taken no 
official action on the bill, the editor of its official magazine points out 


that: 

‘Care of the sick is only a half measure, and in any planning for the health of the 
farmer in the field and the industrial worker in the factory, medical care must be buttressed 
with or complemented by a public health program sufficiently great in its scope and inten- 
sive enough to bring to the people of all communities the full benefits of preventive 
measurements... 

‘Medical care without adequate provision for public health programs would be but 
a half measure... 

‘In effect then this may be said: The Wagner-Murray-Dingell Bill is alarming in its 
social implications. It has much that is sound in its medical provisions, but at the same 
time contains many positive and negative deficiencies. We should be unhappy to see it 
pass in its present form, but if it is to be passed there should be made whatever adjust- 
ment is necessary in order to set aside from its derived funds a proportion sufficient to. 
insure effective public health programs: and the proportion necessary to achieve this would 
be no mere pittance.” 


The three national hospital associations are opposed to compulsory 
hospital insurance. In 1942, at its St. Louis convention, the House of 
Delegates of the American Hospital Association adopted ‘‘Principles for 
the Provision of Hospital Care.’’ These urged extension of Blue Cross 
voluntary hospitalization plans and co-operation by hospitals in the 
development locally of nonprofit plans for medical service. Among the 
‘principles’ was: 

‘*The recommendation to the United States Congress, that in view of the present 


rapid growth of voluntary hospital service plans, they defer the inclusion of hospitaliza- 
tion payments in the Social Security Program.” 


At its Wartime Conference, June 11-14, 1943, the Catholic Hos- 
pital Association adopted a series of resolutions including the following 
regarding health care under Social Security: 


“That with reference to the contemplated and proposed amendments to the Social 
Security Act this Association hereby restate again the principles which the Catholic 
hospitals of the country regard as basic in the preservation of the health of the American 
people and as alone conformable to the principles of democracy for which we are waging 
this war, and as alone guaranteeing to our people the four freedoms for the preservation 
of which we are struggling: 

“1. The mutual co-operation between the voluntary hospitals and governmental 
agencies; 

“2. The preservation of the traditional American pattern whereby hospitals and 
the care of the sick have been provided not only by tax funds but also by voluntary 
contributions of both money and service; 

“3. The proper regard by government of the contributions made by voluntary 
hospitals .. . 

“4, The equitable and mutually respectful attitude of trustful co-operation between 
the governmental and the voluntary hospitals in the care of the indigent; 

“5. The elimination of any attitude or procedure looking toward a monopoly of 
responsibility for health service by the government; 

: ““6. The elimination of any attitude or procedure which would remove from the 
individual, who is financially, socially, and morally able to bear his obligations, the 
responsibility for his health care. 


agi 


EDITORIALS 


“On the other hand, this Association favors the assistance of government in the 
construction of needed hospitals in areas in which scattered populations and economic 
conditions do not warrant private and voluntary effort. It favors the granting of subsidies 
to assist the states and local voluntary agencies in developing comprehensive health pro- 
grams; it favors the development of a more intimate, trustful, and co-operative partner- 
ship of the government and private agencies in the maintenance and safeguarding of the 
nation’s health; it favors the development of programs which, while taking due 
cognizance of the responsibilities for public health, still at the same time, guarantees to 
the individual citizen the preservation not only his rights but also the basis of those 
rights, namely, his responsibility for himself personally and for his dependents.”’ 


We have presented the attitudes of organized hospital and pro- 
fessional groups towards the Wagner-Murray-Dingell Bill. These 
opponents of this legislation, in common with Morris, are not necessarily 
opposed to an overall plan for providing adequate health services. Their 
objections are (1) to the setting up of a plan entirely within the juris- 
diction of the federal government, and (2) to the deficiencies, omissions 
and generally obscure statements in the present bill. Even the groups who 
approve the general plan believe major changes to be necessary. 


The implications to optometry, of a program of eye care and visual 
aid, in the wide extension of some type of prepayment health insurance 
program are many, and if developed with care would probably result in 
much good to many of our people. Yet viewed from any angle, the 
Wagner-Murray-Dingell Biil in its present form, is a bad bill for 
optometry, as it is a bad bill for medicine. Its passage will serve neither 
the best interests of the public nor of any of the professional groups 
involved. It is possible that hearings may be held on this bill during the 
Fall session of Congress, and if so, optometrists everywhere should be 
prepared to voice their vigorous protests to prevent its enactment until 
thoroughly revised. CAREL C. KOCH. 


DATES ANNOUNCED FOR ANNUAL 
MEETING OF ACADEMY 


Academy President, Dr. Arthur P. Wheelock and Secretary, Dr. J. 


Fred Andreae have announced the dates for the 1944 Annual Meeting 
of the American Academy of Optometry. 

This war-time Academy session will be held December 10, 11 and 
12 at the Stevens Hotel, Chicago, Illinois. The program is now being 
arranged by Dr. D. G. Hummel, Chairman of the Annual Meeting 
Papers Committee. 


A. VIRGINIA FLATTEN. 
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PROCEDURE AND INSTRUMENTATION 
Rudolph H. Ehrenberg 


A department wherein discussions will be carried on relative to the value 
of various experimental and clinical techniques as employed by practicing 
optometrists, and also in which the instruments used by optometrists in 
various phases of their work, will be subjected to some critical evaluation. 


NEW TEST FOR NIGHT VISION wv 
The combat requirements of this war are ‘constantly emphasizing 
the importance of the various components of vision. A recent naval 
release shows the trend. This time it has to do with visual perception 
at night. 


The Research Division of the Navy’s Bureau of Medicine and 
Surgery working with engineers of American Optical Company have 
devised a portable instrument for testing night vision. With these in- 
stalled on ships and in training centers it will be possible to man for 
night duty, night cruises and night fliers most effectively. 


The essential part of the new instrument is the use of a luminous 
radium plaque based on recommendation of Dr. Walter H. Miles of 
Yale University’s Purse Laboratory. Assistance in testing the equipment 
was by the Research Section of the Navy School of Aviation Medicine 
at Pensacola, Florida, and by the Research Laboratory at the New Lon- 
don Submarine Base. 


The Navy even determined a test level of brightness of the radium- 
activated plaque against which a silhouetted test object can be seen by 
the normally sensitive dark-adopted human eye. 


The eyes are first adapted to darkness by wearing for 25 minutes 
. in normal illumination special dark-adaptation goggles fitted with red 
lenses. Then the subject is placed in a dark room and after five minutes 
the night vision test is made. The actual test requires three to four 
minutes’ time. 


The instrument consists of a case containing three principal ele- 
ments: a luminous radium dial, an eye-fixation target and light source, 
and several light filters. 


The subject is instructed by the operator of the instrument to locate 
it in the dark by looking at the fixation target in the upper part of the 
instrument’s front panel. This target consists of a metal stencil in the 
form of a cross and a red filter behind it, thus making visible a red cross 
by light transmitted through the red filter. 
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The small red cross serves as a beacon and guides the subject in 
locating the luminous dial placed in the lower part of the instrument's 
front panel. This dial can be rotated and consists of two pieces of 
glass between which is sandwiched a radium-activated luminous material. 

A neutral-colored filter is placed before the glass to reduce the 
illumination. The light emitted by the radium is infinitesimal—three 
one hundred-millionths of a lambert—but the dark-adapted normal eye 
is SO sensitive to light that the faint glow can be percieved. 

An opaque letter T is painted inside the dial’s front piece of glass 
and this forms a silhouette against the luminous background. If the 
subject has normal night sight, he will be able to name the position of 
the silhouette as the dial is rotated. 

If the subject is unable to see the T, his night sight is considered 
unsatisfactory. The defect may be due to a lowered sensitivity to light 
or he may have night blindness caused by lack of vitamin A or certain 
Organic diseases. In this event he is not considered fit to perform night 
duties aboard a ship or to fly a plane until the condition is corrected. 

Approximately 2% of night blindness is due to a deficiency of 
vitamin A. Another 6% have a low retinal sensitivity. Anyone with 
such a defect would be undesirable as a lookout or as a night fighter. 


\f NEW “A. N.” TRAINING STEREOGRAMS 


Keystone has recently presented a new series of stereograms for 
visual training, known as the “A. N.”’ series. As prepared, they are 
intended for the increasing of visual skills, particularly rotation, vergence, 
fixation, fusion, stereopsis, vergence in both base-in and base-out direc- 
tions, improving of accommodation and past-fusional stages of squint 
training. 

The series includes eighty-six slides divided into nine units. In the 
first three units the arrangement is such that training by the pointer 
method is facilitated if used in a telebinocular. The targets show a grad- 
ual increase in complexity of background and in vergence and accom- 
modation requirements. 

Units four and five are of the split slide type of stereogram and 
graduate in two prism diopter amounts to twenty-nine prism diopters, 
base-out and eleven prism diopters, base-in. 

Units six, seven and eight are stereograms for fusional training at 
distance, intermediate and near points, respectively. In this series a new 
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type of control marks are used; namely, a globe design which when 
properly seen appears highly stereoscopic. 

Unit nine are Jump Duction Cards requiring a change in fixation 
from infinity to reading distance positions. 

As indicated above, the stereograms are carefully organized to 
gradual changes for accommodation and convergence posture and of 
psychological assistance is the type photograph used. All base-out cards 
use near point subjects and the base-in cards distance subjects. These 
supplementing the desired direction of change. 

A number of the stereograms are in natural coloring, adding an 
interest and attention factor. 

Those familiar with previous Keystone training equipment will 
recognize much that is familiar to them. That, however, does not detract 
from the usefulness of this new series, as these cards are worthy of 
investigation. 


BOOK NOTICES AND REVIEWS 


Books received are acknowledged by notices in this department. Special selections 
will be made for more extensive review in the interest of our readers as space permits. 


CONTACT LENS TECHNIQUE. L. Lester Beacher, O.D., Ph.D., 
F.D.S.F. Published by the New York Contact Lens Research Lab- 
oratories, 33 West 42nd Street, New York, N. Y. 124 illustra- 
tions, 128 pages, cloth. 1944. 


The author of this book on contact lens technique is a director 
of the New York Contact Lens Research Laboratories and was formerly 
Instructor in Theoretical Opitcs at the Pennsylvania State College of 
Optometry (1927-29) and also formerly Chief of Staff, Bronx County 
Optometric Clinic Service (1929-1931). 

This is the third edition of a book which was first published in 
1941. It contains several new techniques, some new chapters and brings 
to the reader an up-to-date treatise on the subject of contact lenses. The 
text is profusely illustrated and various techniques of insertion and re- 
moval of contact lenses are outlined. The various types of contact 
lenses are described and the optical principles involved are discussed. The 
author describes in detail the several techniques for prescribing contact 
lenses including his own technique for making an impression of an eye 
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without an anesthetic. A comprehensive discussion of the many problems 
confronting the contact lens practitioner, makes it a valuable hand book 
for those actively engaged in contact lens work. The regular optometric 
practitioner will find it of interest because it will give him an under- 
standing of the work which will make it possible for him intelligently 
to discuss the subject of contact lenses with such patients as might be 
interested or need to be referred for such service. 
C. W. MORRIS. 


f THE PRINCIPLES AND PRACTICE OF OPHTHALMIC SUR- 

GERY. Edmund B. Spaeth, M.D. Third Edition, revised. Pub- 

lished by the Mosby Company, St. Louis, Mo. 934 pages, 556 
illustrations and six color plates. Cloth. $11.00. 1944. 


The third edition of this successful work represents a thorough 
revision of the test and the addition of much new material in both text 
and illustrations. These additions bring the contents fully up-to-date 
and make this presentation of the subject absolutely complete. The un- 
usual demands upon our ophthalmic surgeons through battle casualties 
have been seriously considered and have been covered in the expansion 
of the material dealing with traumatic conditions. The section of Muscles 
now properly includes a discussion of the Physiology of Squint and 
the sections on Ptosis and its etiological factors, foreign bodies in the 
eye and the orbit, and on malignancy have been entirely rewritten. 

In its present form the work covers completely the surgery of the 
eye and considers ophthalmology as a branch of internal medicine with 
a definite surgical aspect. Here will be found surgical operations which 
are part of the author’s own practice, as well as many other procedures 
which, in the opinion of authorities assure good results. The material is 
so organized as to provide instantly the information wanted on any 
given topic. Diagnosis and surgical treatment are included in each group 
of operations as are the discussions of the pathological conditions and 
the methods of examination. The indications and contra-indications for 
operation are clearly stated and the possible complications are completely 
discussed. 

This work will be found a conservative and effective guide in all 
conditions in which ophthalmic surgery is required. It is probably the 
most extensive and exhaustive work in this field that is available. 


R. H. EHRENBERG. 
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A “Ray” “Sherminen Says: 
EXPERIMENTS PROVE 
COOLER COMFORT 


Precision - fitting of glasses calls for the 
right lenses as well as accurate fitting. 
Tests have proved that Therminon lenses 
transmit more visible light for amount of 


Infra-Red (heat) rays absorbed. 
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THE FIGHT 
IS ON 


* 


Somewhere in England 
troop carrier ships like 
these are busy loading 
men and equipment for 
transport to battle areas. 


All over America workers like these are making more ships 
and more equipment to throw into the push for Victory. 


Let us help you help those war workers who are your 
patients to better sight through better lenses and carefully 
finished prescriptions. 


MINNESOTA OPTICAL COMPANY 


2928 LYNDALE AVE. S., MINNEAPOLIS 
“The House of Fine Ophthalmic Supplies” 


THE DIOPTIC REVIEW 
and 
THE BRITISH JOURNAL OF PHYSIOLOGIC 
OPTICS 


New Series. A tri-annual review of optometry, containing 
original papers and critical reviews dealing with refraction, 
orthoptics, ophthalmic apparatus, the history of optics, and 
allied subjects. Also case reports, book reviews, correspondence 
and abstracts. 


Now in its forty-eighth year of publication. 


Annual Subscription, $5.00 


Published by 
THE BRITISH OPTICAL ASSOCIATION 
65 Brook Street 
London, W. 1. 
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THE TIME IS NOW WHEN VISION IS NEEDED FOR VICTORY 


EDITORIAL NOTICE TO CONTRIBUTORS 


The American Journal of Optometry and Archives of American 
Academy of Optometry is a monthly journal, published in annual volumes 
of about five hundred pages of reading matter each, illustrated where 
necessary, by cuts in the text. 


About one-half of the space is devoted to technical articles, and the 
remaining half is given over to special departments, editorials, abstracts 


and book reviews, in large part original. 


The papers and reports are original and are accepted only with the 
understanding that they are to be published in this journal! exclusively. 


The editors of the American Journal of Optometry and Archives of 
American Academy of Optometry beg to offer the following suggestions 
to authors who propose to favor them with the publication of their con- 
tributions: 


I. Write on one side of the paper. Double-spaced, typewritten MS. is 
preferred. 


II. Words to be printed in italics should be underscored once, in SMALL 
CAPS twice, and in LARGE CAPITALS three times. Antique type 
when called for should be so marked. 


. Be sure that the title of your paper indicates its contents. Should the 
subject be a general one, for instance, Case Reports, it would be well to 
mention the subject of each special report—for instance: Case One. 
Progressive Myopia with Exophoria. Case 2. Divergent Squint with 
Amblyopia. These special titles will appear in the table of contents of 
each number. 


IV. Illustrations should be carefully drawn with India Ink on separate sheets. 


V. When authors receive proofs for revision, they should correct and return 
these without delay. We beg, however, to remind our contributors that 
changes in the manuscript necessitates resetting. this causing much addi- 
tional expense, so we ask that alterations be limited to what is of essential 
importance. 

. Because of the added cost, we have discontinued the giving of gratuitous 
reprints to our authors, but we will supply them with these at the cos 
of press work and paper where so desired. The following tables ot 
charges will apply for the vear 1944. 


Number 
of Number of Pages in Reprint 

Reprints 4 8 12 16 20 24 
100 $5.95 $10.75 $13.50 $16.00 $19.00 $21.50 
250 9.75 - 18.40 22.50 24.50 26.75 31.75 
=15.70 26.60 32.50 36.25 40.25 48.15 


Prices for greater numbers furnished on request. Orders for reprints 
should be placed at the head of the manuscript, or should at the latest 
teach us before the Journal has gone to press. 


When sending manuscripts to the American Journal of Optometry 
and Archives of American Academy of Optometry, please address the 
editor: Dr. Carel C. Koch, 1501-1504 Foshay Tower, Minneapolis, 
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Sir Henry Bessemer;-inventor of the 
Bessemer Process used in the’steel.indus- 
try, was responsible for this unique idea 
in ship construction to relieve passengers 
of sea sickness. His invention may have 
contributed to later developments in ship 
stabilization. But, in itself, it was limited 
in workability and honest merit. 


Time and use are the greatest tests of 
merit. In the case of absorptive lenses, 
Soft-Lite stands alone in point of duration 
and volume-of professional usage. First 
introduced more than thirty-six years ago, 
Soft-Lite Lenses are today considered the 
standard by which all other absorptive 
lenses are judged. 


PROVIDING TRUE NEUTRAL ABSORPTION—GREATER COMFORT —BETTER APPEARANCE 


The merits of Soft-Lite Lenses may be measured by 
their inherent qualities, professional approval 
and patient satisfaction 


\ 


= 
ple enc a ot est 


